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Introduction

Iron is required in several metabolic processes and pathways in mammals.
Iron deficiency therefore adversely affects, among others, the
haematopoiesis, including the syathesis of hasmoglobin, the integrity and
function of the epithelial tissues, the synthesis of myoglobin, the
metabolism of catecholamines and the thyroid hormones, the regulation of
thcbcdytcmpem&m,thephysxcal fitness and working capacity of the
individual (Bemé.t, 1973; Bayn% and Bothwell, 1990). Tron deficiency
affects also drug metabolism both in man (Becking, 1972;) and animals

 (Vitale et al., 1977; Jagedeesan ct al., 1994). Biochemical and

morphological signs of iron deficiency are influenced by severa! factors
(age, tissue, degree and duration of the deficiency) (Bernat, 1973.).

- Development of the characteristic microcytic, hypochromic anacmis

indicates the late phase of iron deficicncy, the total depletion of iron stores
{Bernét, 1973.; Wintrobe, 1981).

Iron deficizncy is probably the most common form of nutritional deficiency
and the most common cause of anaemia in the medical peactice. It occurs
mainly due to insufficient intake, excessive loss or increased demand for
iron. Members of the population predisposed to the development of iron
deficiency are women, infants, childrea and athletes. The proper treatment
of iron deficiency has great heslth and ecanomic impacts. Despite the
numerous preparation available, treatment is not always casy.

The aim of the present study was to determine the effectiveness of different
formulations of bumic acids with bound iron and other micro elemeats
(HME) in the treatment of iron deficient rat pups, Expetmcmal iron
deficiency was induced according to Masini et al. (1994) in the pups by
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Completz blood cell counts - red blood celis (RBC), white blood cells
(WBC), platelets (Thr.), haeaoglobin (Hb.), hacmatocrit (Htk.), mean cell
volume (MCV), mean cell Hb. (MCH), mean Hb. concentration (MCHC)
were determined by MS8$, a 18 parameter Haematological analyser (Melet-
Schioesing, France). For IQC 3 levels of CBC-8 control blood (R&D
system inc.) Zinc-protoporphyrinshem ratio (ZP) was determined in whole
blood with an AVIV Hematofluorometer, For IQC 3 ievels of AVIV conitrol
blood (AVIV Biomedicals ing.) were used. Serum iron concentrations, total
iron binding capacity (TIBC), aspartate aminotransferase (ASAT), alanine
ammotransfmm (ALAT) activitics, and triglyceride (Trigl.) concentrations
) wacwﬂmuedwxﬂxALPiusc!mwalchwustryamlyscrmd AL
‘Imtrumenis Ltd test kits, Por IQC: Elextml N and P contml sera (AL

{xmmmcﬂts Ltd) were used. oot e et aer

Smnstlcal analysis. Arithmetic means and SEs were calculated. The group
means were compared using Students t-test.

Results
Maternal adverse effects

There was no matemal loss during pregnancy and lactation, neither in the
group on normal diet. nor in the group on iron deficient diet. Signs of iron
deficiency such as hair loss, muscular weakness or decreased activity could
not be obscrved. Food consumption was less in the iron deficient group than
in the contro! (Table 1), but the rclaﬁvé body mass gain during pregnancy
did not differ (Table 2). During lactation, however, body mass gain of dams
fed by iron-free diet was significantly smaller compared 1o the control,
despite similar food consumption (Tables 3, 4).

Posinatal observations during lactation

Iron deficiency did not affect the process of pregnancy and delivery, as well
as, the average litter size (Table 5). The average body mass of the offspring



of iron deficicnt mothers was significantly lower at birth than that of the
controls and the difference increased during lactation up to 60 % (Fig. 1;
Table 5).During the first postnatal week 13 % of the iron deficient pups
died. These pups showed general weakness, greyish, transparent skin, lack
of movement, somnolence. In the third postnatal week lethality was again
high: 11 % of the pups di¢d (Table 5). Data of postnatal development are
shown in Table 6.

Postnatal observations during treatment

During the first & days of treatment deaths occurred in every group. Some of
d:q"pbysiédly wesk pups did not survive the stress caused by the
adm.mxmhon of treatment. During the later period of the treatment only

" one ammal died due To teckipical feasoti. The body mass of the offspringof— - - -
the iron deficient mothers increased on the effect of the treatment both with

all forms of HME and Aktiferrin (Fig. 2). The vatues of body mass gain

were the same in the group treated with DHS during the first week and in

the groups treated with Gran. [ Gran. I and dried preparation during the

second week as in the group treated with Aktiferrin, respectively. At the end

" oFthe third week the treatment with all forms of HME resulted in greater

body mass gain than treatment with Aktiferrin (Fig. 3).

Results of the clinical laboratory measurements
Before treatment

On day 0 of the iron repletion treatment there was a great difference in the
mmean vajues of the laboratory parameters of control and iron deficient pups
(Fig. 4). In the iron deficient group the mean number of RBC was half, Hb.
and Htk, were one third, MCV, MCH and WBC were two thirds of those of
the control group, respectively. The mean serum jron level was only about
10 % of the control value, while the TIBC value was twice higher than in
the controls. This resulted in a transferrin saturation about 5% of the



contro! value. The ZP value was three times higher in the iron deficient
group compared to the controls,

The effects of treatment

RBC (Fig. 5) increased in all treated groups and already on day 7 of
treatment the mean values (with the exception of the group treated with the
dried preparation) were significantly different from the mean of the
untreated group, but did not reach the mean value of the control - except the
Gran, II group. On day 14 all groups were significantly different from the
untmétedgmup and the groups treated with Gran. 11 and IIT were not

: :dlffmt slahsumll;y from the control. On day 21 none of the treated groups
A dtﬁ'ered sxgmﬁeanﬂy from the control.

”'WZBC !Flg. m“&amw all rEAted groups and on day 7 te mean values "

of the: groups trcated with DHS and the dried preparation, on day 14 the
mean values of all groups were significantly different from the mean of the

untreated group. On day 21 none of the treated groups differed significantly
from the control.

Thr. did not change significantly in any of the groups during treatmeat,
Hb. (Fig. 7) increased in all treated groups but there was a characteristic
difference in the rate of increase among the groups. On the effect of ﬁH§
and Akufcmn the mean Hb. resched the control value already on day- Tof
treatment. In the other three groups the rate of Hb, increase was slower: on
day 7 of the mean values (with the exception of the group treated with the
Gran, III) were significantly different from the mean of the untreated group,
but did not reach the mean value of the control. On day 14 all groups were
significantly different from both the untreated and the control groups and
although the stow increase confinued, the statistically significant difference
from the control persisted on day 21 too.

Btk. (Fig. 8). The change of Hik. went parallel with that of Hb. during the
treatment: sudden increase and reaching the control level on day 7 on the
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cffect of DHS and Aktiferrin, gradusl increase and reaching the control
level by day 21 in the rest of the groups.

MCYV (Fig. 9). The change of MCV was also charactenistically different in
the DHS and Aktiferrin groups in comparison to the other three groups. In
the DHS and Aktiferrin treated groups the mean value of MCV hearty
doubled during the first 7 days of treatment and became significantly higher
than the control value, then it decreased slowly, but remained above the
control vatue till day 21. In the other groups a slower increase was
experimced. the groups treated with Gran. [I and the dried preparation
mchedtheconn'o! level by day 7, the Gan. III group by day 21.

”_;-Mcﬂ (F:g. 10). In the DHS znd Aktiferrin treated groups the mean value of

MCH neaﬂy doubled during the Tirst 7 days of treatment becaming ™~~~
sxgmﬁcantky higher than the contro) value and remained at the same level

till day 21. On day 21 there was no significant difference between the mean

values of the coatrol, DHS and Aktiferrin groups, because the control mean
slightly increased between days 7 and 21.

Serum iron concentration (Fig. 11) showed great inter-group and within
the groups inter-individual variation. After an initial risc the mean value of
the Aktiferrin group on day 7 did not differ statistically from the control, by
day 14 it decreased to the lovel of the untreated group, and on day 21 it
reached again the control value, The mean values of the DHS and the dried
preparation groups rose to the half way between the control and by day 7,
and remained there till day 14, then increased and reached the control value
in the dried preparation group, but not in the DHS group. The mean value of
group Gran. I remained as low as that of the untreated group till day 7, then
graduslly increased, until it reached the control value on day 21. The mean
value of group Gran. Il remained as low as that of the untreated group till
day 14, then sharply increased, to the control value by day 21.
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TIBC (Fig. 12). decreased sharply in all treated groups and on day 7 the
means did not differ from the control mean. On days 14 and 21 all values
remained around the control mean.

Sataration of transferrin (Sat.) (Fig.13). Changes of Sat. were parallel
with that of serum iron concentration. On day 21 only the mean of the DHS
treated group differed significantly from the control mean.

ZP (Fig.14) decreased graduslly in all treated groups during the 3 week
period, but all mean values were still significantly higher than the control
mean on day 21.

GOT activity (Fig. 15). On day 21 the mean was twice higher in the

‘untreated ‘grcup than in the control. The mean values of the treated groups

were between those of 1he tantrol and the-untrested groups and were—-
significantly different from both.

GPT activity (Fig. 16). On day 21 the mean was significantly lower in the
untreated group than in the control.

Trigl. concentration (Fig. 16). On day 21 the mean of the untreated group
‘was half of that of the coatrol. Among the treated groups the mean values of
the DHS and Gran.JI groups were not different from that of the control,
while the mean values of the other three groups were not different from that
of the untreatad group. -

Discussion
The effectiveness of the HME preparations was tested on the iron deficient

experimental rat model developed by Masini et al (1994) by rearing the
daras and their offspring of iron-free diet.

The degree of fron deficiency in the offspring was characterised by the

ptescnce of severe microcytic, hypochromic anaemia (Wintrobe, 1981),
hyposideraemia and high ZP indicating the lack of iroa at tissue level in the



bone marrow (Labbe and Rettmer, 1989), furthermore by the decreased
body mass gain and increased lethality.

During the third week of treatment, RBC sharply increased in the untreated
group, This could be considered a compensational atiempt of the organism
induced by the critically low Hb. concentration and consequent tissue
hypoxia.(Bernat, 1973). The volume (MCV) and Hb. content (MCH) of
these red cells, however, remained low and characteristic to iron deficiency
(microcytosis and hypochromasia).

Iron repletion to the pups was started at weaning, Effectiveness of the HME
preparations was compared to the effectiveness of Aktiferrin syrup, an
official medicinal preparation.

—All-forms-of FIME tested proved to be-effective, there were, however, -~ - - -
differences in the size and time course of the changes elicited by the
different preparations.

The best result was achieved by treatment with DHS. Regarding the
haemopoictic and hepatic effects it proved to be equal to Aktiferrin. Both
preparations caused .explosion-like increase in Hb. synthesis, MCV, MCH
and Hik. Production of the new bigger red cells (macrocytosis), containing ‘_
more Hb, resulted in reaching the normal control value for Hb. already an -
day 7, despite that RBC mumber at that time was still significantly lowes
than in the controls. During the first week of treatment the serum iron
‘concentration did not reach the control level, indicating the immediate
wtilisation of iran absorbed, This also indicates that during the first phase of
iron xcplcﬁén serum iron is not the choice of parameter far evaluation of the
effectiveaess of treatment. Serum iron normalised only during the third
week of treatment, after completion of the regeneration process. The greatly
elevated serum GOT activity in the untreated group, indicating damage to
liver and/or muscle cell mitochondria (Masini et al. 1994), improved
similarly on the cffect of both DHS and Aktiferrin, Regarding other effects,
DHS proved to be superior to Aktiferrin. The decreased serum trighyceride



concentration in the iron deficient pups normalised on the effect of DHS,
but not of Aktiferrin treatment. Body mass gain of the pups was also better
in the DHS group, compared to the Aktiferrin treated group. This indicates
that DHS had a better influence on impaired metabolic processes due to iron
deficiency.

All the other HME preparations were effective in iron repletion. The main
diﬁ‘efence between them and DHS was in the time course of the processes.
Thc xmpmvm t of the pamnews was slower, more gradual, macrocytosis
: dtd not appear Nevatbelm -on day 21 the recu}ts of haemstological
-paramsters werecssmuallythcsameas with DHS or Aktiferrin. With the
Ni‘emept{on ofoan. I, these prepamnon had no influence on the low




T,

REFERENCES

BAYNE, R. D., Bothwell, T. H. (1990) "Iron deficiency” Ann. Rev, Nutr,
10. 133-148.

BECKING, G. C. (1972) "Influence of dietary iron levels on hepatic drug
metabolism in vivo and in vitro in the rat” Biochem. Phar,acol. 21. 1585-
1593.

BERNAT, I. (1973) "Tron metabolism" Medicina Budapest (In Hungarian)

KOHEGY, F. (1995) "Trace element administration by natural vehicle:
Hume&@-!{ (11).” (In Hungarian) Gytgyszerészi Hirlap 5. 10.

JAGADEESAN, V. N. Rao, 1, Sesikeran, B. (1994)  Effects of iron
- ~deficiency on MDH-induced gastrointestinal tract tumors and occurence

of hepatocyte abnormalities in Fischer rats” Nuty. Cancer 22. 285-291.

LABBE, R. F., Rettmer, R. L. (1989) * Zinc-protopochyrin: a product of
iron deficient erythropoiesis (Review)" Semin. Hematol. 26. 40.

MAGSINI, A., Salvioli, G., Cremonesi, P., Botti, b., Gallesi,D., Ceccarelli, D.

© (1994) "Dietary iron deficiency in the rat. 1. Abnarmalities in energy

metabolism of the hepatic tissue" Biochem. Biophys Acta 1188. 46-52.

MASINL, A., Treati, T., Caramazza, 1., Predieri, G., Gallesi, D., Cecearelli,
D. (1994} "Dietary iron deficiency in the rat. 2. Recovery from energy
metabolism derangement of the hepatic issue by ircn therapy® Biochem.
Biophys Acta 1188, §3-57..

VITALE, 1. J., Broitman, S. A., Jakuba, E. V. ¢t al (1977) * The effects of
iron deficiency and the quality and quantity of fat on chemically induced
cancer™ Adv. Exp. biol. med. 91.229-242,

WINTROBE, M. M. (1981) "Clinical Haematology” Lea Febiger,
Philadelphia

ZAJKA G. (1995) "Trace clement administration by natural vehicle:
Humet®-R ([)." (In Hungarian) Gyégyszerészi Hirlap 5. 7.

10



Table 1
Relative food consumption of the pregnant rats
Relative food consumption
of pregnant rats on normal diet*
Cage Number Day 7ol | Dayldof | Day2l of
identification | of pregnant | pregnancy | pregnancy pregnancy |
number rats (8) (8 (g)
la 3 9.49 9.58 7.66
1b 3 9.63 10.62 5.34
‘Mean: (n=06) 9.56 10.10 6.50
+ SE + 0.07 + 0.52 = 1.16
B ' Relative food consumption |
of pregnant rats on iron deficient diet* _
Cage Number Day7of | Day 14 of Day 21 of
identification | of pregnant | pregaancy | preguancy pregnancy
aumber rats ‘ (e) (8)
22 3 7.63 7.77 658 |
2b 3 7.65 8.33 6.77
3a 4 10.25 7.86 6.63
3b 2 8.48 8.64 6.32
4a 4 7.45 8.03 6.45
4b . 1 8.12 10.71 - 6.45
Sa 4 9.25 6.71
5b 2 8.02 7.89 5.82
6a 4 11.29 6.69
6b 2 i : : 6.59
7a 4 1.56 8.44 6.77
7b 2 9.08 8.18 6.02
Mean: (n=35) 8.55 * 8.51 6.48
+ SE + 0.41 x 028 = 0,05

* Daily food consumption: g food/100 g body mass
Mean: arrithmetic mean
+ SE = + Standard Error; *:p < 0.05
Shadowed arcas: food was not measured due to technical causcs (falling out).



Table 2

Body mass and relative bady mass gain of
the pregnant rats

Pregnant rats on normal diet

{dentfication Body mass (g) Relative body mass gain (%)
trumber Pregnancy Pregnancy

4 ofras Dsy Day Day Day ‘Days Days Diys

S 1 T 14 21 1-7 7-14 1421

7597-a 230 250} 230} 3ol 870 1200 2143
{77 220f 0 240] 285 3300 909 1042] 2453

7897 230 255 2% 360 1SSl 13.W| 2414
Yoo - . 210] 270 34s] 11| 2000] 2778

25

R ”fri*;’% =103 , O}~ -250
R i i’s ~10497 230 230 283 375 8,70 14.00 31.58
ne= - dtlagy] 223331 245001 27833 35333] 0 5.7 13.69 26.93,
i . &8 - & 3.33 & 447 +380] x 7260 21271 %137 £ 1.76

Relative body mass gain: the differences of body masses measurcd on days 1 and 7, 7 and 14,
14 and 21, respectively, expressed as percentages ofbodymassesmmcd ondays 1, 7 and
14, respectively.

Mean: arrithmetic mean

4 SE = Standard Error

vy .,.230 N Vx| e X 1| s | X" : I 321431 -
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Lante Z (coninued)

Pregnant rats on iron deficieat diet

Cage |ldentificanon Body mass (£) Ralative body mass gain (%)
identification]  number Pregnancy Pregnancy
number of rals Day Day Day Day " Days Days Days
1 7 14 21 1-7 7-14 | 14-21
2a 7997 195 220 245 305 12.82 1136]  24.49
2a 8097 235 260 290 350 10.64 11.54]  20.69
2a 8197 225 250 280 355  11.1) 12.00 26.79
25 10597 230 245 285! 350 6521 1633 2281
2b 10697 210 220 255 40} 476 15.91 33.33
.26 10797 210 230 275 330 952 1957  20.00
TR B 8297 210 225 285 320]  7.14] 1333} 2549
e T N 8397 230 255 280 3551 1037 980] - 2679
¥ 3 8497 235 250 280 360 6.8 12.00] 2857
s .| BS97| T 20S a0~ 260] - -325)- ——12:30}——13.04} - -25.00} -
3b 10897 220 24 280 345] 9.09] 1667 2321
3b 10897 215 235 270 325 930] 14.89 20,37
42 2697 215 230 250 3201 598 870 2800
4a 8797 228 240 270 330 667 1250] 2222
4a 8897 200 25 250 320 1250, 1Ll 23.00}
42 8997 240 265 280 350 10.42 566  25.001%
4b 11197 2325 240} 280 365 6671 16671 30.36)
‘ EE A DA e
4b 11197 2L) AV LoV IS vy PRV [
Sa 9097 230 255 280 350 1087 '9.80 25.001 .
Sa 9197 190 210 230 305 10.53 9521 32611
58 9297 235 265 300 375 12777 13211 25.00] .
40 5a 9397 2335 250 280 350 638 12,00}  25.00}-
<. 5h 112971 . 1% 210 255 300 10531 2143 - 1265}
S5 1397l . 220 235 260 315 682 10.64] . 21151
. 6a . - 9497 210} 245 265 325§ 16.67 3.16] 2264
C 64 9597 2401 265 300 380 1042] 13.21 26.67
68 9697 240 265 300 380 1042 11.21 26.67
62 - 9797 21 25 265 325 11.90 12.77 22.64
€b 11497 225 240 285 355 6.67 18.75 24.56
&b 11597 220 235 270 325 6.82 14.89 20.37
Ta 9897 190 215 245 310} 13.16 13.95 26.53
72 9997 1935 220 250 320 12.82 11.64 28.
Ta 10097 250 270 310 375 8.00 14.81 20.
Ta 10197 220} 235 270 345 6.82 14.89] 27.78
7b 11697 230 265 300 380 13.22 1321 26.67
) 11797 230 250 285 3401 870 14.00 193
n=35 Mean:|  21957] 24071} 27243 340.001 9.69 13.23 24
TSE| x271] +£1287 *3.16] * 389] =+048] *£055| * 0.62



Table 3

Relative faod consumption of the

lactating rats
Relative food consumption of Iactatingu
rats on normal diet*

Cage Day7of ‘| Dayl4of | Day2lof

| identification lactation . |- lectution lactation
N . 7.9 . 1843] 281}
y D (-2 S811 '18.53 28.13
. 968} 18.27 - 21n
839 19.05 21.96
- 4,64 18.76 25.47
714 18.61 26,18
o090 =014 116

* Daily foad consumption: g food/100 g body mass.
Mean: arrithmebic mean
% SE =+ Standard Error



Table 3 (continued)

Relative food consump(iou of lactating
rats on iron deficient died *

Cage Day 7 of Day 14 of Day 21 of
identification {actation lactation lactation
,mhé-gg@__se@
2a 7.87 15.66 .
2> 6.41 18.74 3245
26 10.32
24 11,20 2037} 30.83
2c 10.37 12.76 2528
o 20.29 19.59} 23.20
33 7.48 16.21 22.19
— 3 5.10 13a0] 2223
B 3c. 0.02 13.71 2607} -
oY ad : .88 24.37 3529
e e k{3 832 14.15 3171
‘ 3f ry Y L1 — 24,00} -~
48 11.67 21.02 25.93
4b 3354 :
Ad 7.85 13.51 28.57
af 626 14.29 18.78
Sa 12.05 17.72 29.65
Sb 417 8.20 12.32]
5¢ 9.23 1292 25.56
5d 371 = 1264 20.49
5§ . 192 14.57 17.86
[ 702 . 1333 2083}
&b 3.05 12.11 25.51} .
bc - 9.18 13.30! 21.65
64 9.05 14.00 27.41
6e 7.89 14.02 1175
6f 9.58 12.52 19.14
Ta 10.00 14.69 15.93
o 17.41 15.58 27.01
T 10.04 24.04 36.87
7d 10.68 14.9) 15.31
7e 798 12.94 23.50
7 1135 11.62 1133
Mean: 9,17 16.00 22.81
+ SE % 0,56 + 2.34 & 449
n 33 31 31

Shadowed areas: measurement wasmtdoneducmth:dcmho(the



Tablc 4

Body mass and relative body mass gain of the pregnant

and lactating rats

Rats on normal diet

_Relstive body mass gain (74)

Cage  |Identification Body mass {£)
identification} nomber Lactation - Lactation

number of rats Day Day Day Day Days Days Days

_ 1 7.1 14 21 1-7 | 7-14 | 14-21
Jia 7697 286 310 310f 310 839 o000 000
he 1 o7 288 305 335 310f 7.2]  984] 746
f IF <tozsn < 266 295 315 3200 1090 678 159
Yeo- 4 097274 308 340]  330f 1131] 1148] 294
1ie 1045} 256 320 350 340f su1l 938 .286

“Mean: |- 23140] 307.00] 330.00] 322.00] 9IS} - 74S| -—.233]--
£SE | 519 406 +758 +583] +084] 202 155
n= 5

Relative body mass gain: the differences of body masses measured on days | and 7, 7 and 14,
14 and 21, respectively, expressed 8s percentages of body masses measured on days 1, 7 and
14, respectively.

Mean: arrithmetic mean
+ SE =+ Standard Error
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Rats on iron deficient dict

Table 4 {continued)

Cage  |ldentification Body mass (g) _Relative body mass gain (%6)
ideatification]  sumber Lactation . Lactation
pumber ofrats Day Day Day Day | Days | Days | Days
) 7 14 21 1-7 7-14 | 14-21
2a 7997 240 250 270} 255 4.17 8.00 ~5.56
2b 8097 302 300 310 280  -0.66 3.33 -9.68
2c £197 270 270 0.00 !
2d 10597 232 240 265 240 345 1042 -9.43
2e 10697 21 270 290 2751 391 7.41 -5.17
A2 10797 2701 265 260 2451 -1.85 -1.89 -5.77
L TN 8297 239 265 255 260 1088l -3.77 1.96
A 3bee 8397 20 290 290] 275 741} 0.00 -5.17
-3¢ 8497 285 285 265 250 000 -702] 566
T3¢ 2897 — 265\~ 250} -- - -260] -~ --~250| ----§.66{ .- 400 . -3.85} .
“3e 10897 272 260 265 235 -4.41 1.92]  -11,32
3f 10997] 258 245 260 240]  -5.04 6.12 -7.69
4a 2697 252 250 280 245 079 12,000 -12.50
4b 8797 257 255 B8 DT ' ;
ad 8997 284 280 270 268  -141 23871 -1.85
4f 11197 272 230 270 255] -1544] 1739 -5.56}
Sa 9097, 87 270 27| 2601 -592 0.00] -370] "
5b 9197 23S 245 260 250 426 6.12 -3.851 .
S¢ 9297 300{ 285 290 2800 -5.00 1.75] " -3.45)
sd 9397 27 240 280 250, -11.76] 16671 -10.71}
Sf 11397 260 245 265 2581  -5.7T7 3.18 3.7
6a 4T 274 255 200 265] ~693] s88]  -1.85]
6b 9597 288 280 310 250  -278] 10.71] -19.38|
] 6c 0697 290 270 310 310]  -690] 14.81 0.00
6d 9797 260/ 245 255 238  S.77 4.08 -7.84}
6e 11497 265 260 270 245f  -1.89 3.85 -9.26
6f . 1159 267 255 270 2451 449 $.88 -9.26
7a 9897 245 255 270 250 4.08 .88 -7.4)
75 255 270 280 270 5,88 3.70 3.5
1c 1 294 275 315 2700 -6.46 14.55]  -14.29
7d 10197 2% 265 200 270  -185 9.43 -6.90
Te 11697¢ 1 260 270 265] 614 3.85 -1.85
7H 11 241 275 315 290 1411 14.55 -7.94
Mean: 267.85] 26227 27742  259.03] ¢&* -1 4 594] ¢ -652
+SE +323] #2820 4328 304 105] +110] * 079
n= 33 13 31 31 33 31l 3]

Shadowed areas: measurement was not done due to the death of the offspring
*:p<0.05, *+**p<0.001 .



P

Litter characteristics
(litter size, welght, body mass)

Coatrol (sfIspring of rats ca nermal dics)

Table s

LM ser gre Telal Braer weipht () Mesn body rmaxs of fhe o fBspring (£)
Fostita) deys Postastil days Postruutal dave
Box Weotificaticon
parvber i 7 14 20 1 7 14 p3! { 14 3
1a 13 13 13 3 s8f 125 300f 5] 67| 1)46{ 23080 3434
fc 1 i 1 1l £) i8] el 4] eé4l 1)64] 25481 3864
id 2 i2 12 12 L4 St map 48] 7000 1233 DI 3342
le 4 U 13 i} 991 1651 ool 450  1.071 1169) 2308 3463
I\ — 4 ¥ 13 13 s8] 1s0] 08l 4y €. 1231 2ot un
| Ho af olfgriong 4 62 62 62
Mesn: 12900 n2dn] 12400 12 36400 16010} 192.00] 444mel €781 11941 I160] ISES
P s 05T & 0.40( ¢ *mg‘ * 48] & 464 2 4.90* s 977] % 6.14] & 63| = 0.0+ 619
Mo of litters & $ 6 & 1
OfTspring o0 rats ou Lren deficient dict
e e LAer M < - ~ | o Tedal Btler weighi (g Iean bedy wmess of the oflspring (g)
Postatsl dere Pownetsf dsys Posyatel days'
Box idantlcalion _—1
rumher 1 1 14 21 ) 7 o 2 1 ki 14 21
22 DL Bl 6 np  ni wol st My szl el le3dl  IRA3
2 9 9 9 of s3] w20l Wi .43 1144 ] 30,00
2¢ 13 2 34 3 X
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4f s S 13 1$] 1 I T sl s& 17.3:
S 2 12 12 -1 I 0] 3100 638 117 ( 25.X3
5 4 K ] 'n‘ 57 %0 S14] 3.4 %
[ 1§ 14 14 14 31 3 200] - xsal - s4a] 94l § 17,86
(7] 15 {$ 1] 1 -1 INEE 2% 3331 1000} 1 1133
5¢ 4 = : 300
st ] 10 ¥ 10 10d] 190] ael 609 10,40  19.00
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% . Table 6
The effect of iron deficiency on the postnatal (ievﬁlb_pment of rat pups
T TNoot Offspring dicd durin ——
httcgs ?actngﬁo: (%) ’ Peﬂnﬂtﬁl‘mdcx%* Survival index % **
fl Mean + SE Mean ?? + SE Mean + SE
Control 6 19.05 7.1 81.00 .| 1626 | 8333 | 1667
Iron deficient] 35 29.41 6.42 8537 | 432 73.63 6.85

~ parinatal Index =

No of surviving offspring on day 5 100

No of newboms

- . _ No of survivin offspring on day 21
- Survival index= Mo of survi olfsoning on day x 100

—rs g .



Body mass and relative body mass gain of

Table 7a

ofispring dering the treatment period

Offspring on normal dict
mtihestion] Individusl | Body mass (8) Relative body oyss gin (%)
noabef marking Trestimed Treatment
of of Ge Dwy Day Day Dey Days Day: Days
boxes offspeing 1 7 14 2t §-7 7-14 14-21
7a  |if-jm3-h} 4 [73 110 51.14 66.67 ~
7 litja3-in2 48 60 25.00
7a lifimd-hd 41 74 - 90.49
72 lif-f=3-id 4 2 33.19
7a  |j~nid-hS 3 61 7429
s fotm3-bhi 33 &4 118 72917 79.69
7a it 42 T2 120 7143 66587
s : 41 60 9% 4634 600!
T grnd bt b . &6 - 8333 |
Ja_ -~ |i-3a) 36 81 108 n.n 74.19
~7b - litpstht 36 43 __82 123 " 35.00 2222 5244
e S [TXWTE y  T i) .. 47 95 150 - 1368 10426 56.25
70 ik {h3 45 1] oef . 140 » 30.00 8148~ 42 36
) d-shi 49 &0 10 170 2245 £3.33 54.55
o -nd-1hS 36} 43 90 138 25.001 100 30.00/
7% lifimé-bhi 38 48 95 153 . 2105 106.5: 63.16
70 lif-jed-bh2 41 51 106! 1635 T8 85.56 $5.66
7o lif-jmé-bh3 29 35 % 115 - 20869 714 51.32
76 Lif-pmd-bht 10 46 95 1s5] 1500 106.52 63.16
T LiF S $2 61 118 180 1731 88.521 56.52
- ] T T 130 1631 10218} 5294 2538
L. 1 N 24 wa e .
7o lifbml-hl 42 £5 130} 163110238 52.94 2538]
Te  litbmi-h2 46 g7 1404 170]  89.13 60.52 2143
7e . littmi-jhd 32 [ 10 103.13 61.54 -
Te Chail-ibd 47 [<] 132 162 78 59.04 .73 -
76 “bent 40 gl 130} 187 105.00] §%.54 2846
o Ebmi-th) 34 ¢S 1101 147 91.1 69.23 33.64
7 . lifbmi-bh2 . 4 23/ 38t 165 91.18 53.82 222
70 lif-bini-bh3 35) 70 110} 100.00 57.44
g T el 48] 19 112} 75.56 aLT?
7c__ |jttmi-bthS 15 U 130 166 111.43 75.68 27.69
lif i 40 75 +130 $7.50 71.33
24 tbe2-thl 4 7 58.70
76 |jfoo-ih3 45’ ki) 124 71.41 61.04
7d_ litom2dhd | 49 70 120 79.49] na
78 iCbmds 41 % 129 %537 69.74
T4 |jFaog-bhl 40 71 114 71.50 €0.56
74 liom2-bh2 38 65 108 7368 6364
74 {it-bm2-bh3 49 22 £1.35
74 lifbm2-bhé 49! 82 130 6135 58,54
78 (j-benl-bbs 43 5 129 [*k) 6.19
meaR: 074 ekae] 112031 15471 22 74.98) i)
58 T 090l & 200 * 3071 423 * S0 & 341 x 3.75]
0= %0 40! EE 40 33 1?
R:luivcbodyaasswmmcdiﬁmnmofbodymmmedoudmxmm?udu. 14 and 21,

respectively, expressed as
Mean: arrithmetic mean
& SE » + Standard Error
Empty boxes: animals used for clinical

pcmmgaofboéywsmnmsum&o

laboratocy examinations

ndays 1, 7and 14, respectively.



Table 7

OfTspring on iren deficient diet
Ramtifieation| Iadividual Body mass () Ralative body muss gain (%)
number tnarking Treatment Tresdmeant
of of ‘I’F Dey Day Day Dey Days Deys ' Days
boxzs offspeing 1 7 14 21 1 7 7-14 14-21
54 bml-{-#hi pi 13 2222,
bm3-4-h2 26 18 44,15
68 bmé;(jﬁ 26 35 37 - 30,00} 34,62 $.71
e ~fom34-ikd 21 25 3810
€ [bm34-ihS 21 3 51.14
6a mu@l 15 18 30 24 20.00 66.67 ~20.00
s - Tem3-4b2 20 25 33 31 25.00 52.00 1842
b« 26 39 50.00
i ..191 . 26 40] 46 3684 53.85 15.00;
k 6L 37 54 42.31 45.9%
AT 11 15 3s 35 41.06 40.00 0.00
J6b e ”:‘f% .m T 1 3 e 3333 e 32,84
16b - Uk ~22 11 45 40,91 45.16
b - J5ens 19 7 36 4211 3.3
) Lif-bdhi 29 30 47 47 50,00 56.67 Q.00
&b i 2 23 a7 27.27 2.4
&b il-bhl s, 25 3 34 30,00 34.62 -3.86
&b b 26 11 S 26.92 51.52
[iEthS i 31 44 . 4162 1.5
- Reiniiand LR o L2 &-1-1
&h +-hhd &1 28 - -
16¢ if-imi-hl 26 39 65 SS! 5000 66.67 .153%8
6c Fimihd 7 43 82 [73 $9.26 0,70 -1951|
6e fiml-fhl 25 13 [ 32.00 93.54
) f4mi-ihd 28 40 75 42.85 87,501
6¢ it~imlhS 22 3 40 29 50.00/ 2121 -27.504
e Jif-ira1-bh} 23 32 50 39.13 $6.15]
e jRim1-bh?2 n 34 2 54, 111.76
|5 {ifim1-bh3 i} 23 kY 35.29 £1.23
5% - Lif-iral-bhd 19| 3} &0 52 G3.16 93,3 -13.31 .
& i -bhS " 26 45 &8 71 TI0R 95.561 -18.3%
63 -2l 22 26 48 18.18 24.62] .
6d T A{fqd-gal 26 42 61.54 :
63 -jen2-{h3 21 29 53 38.10 2966}
&d Him2p4 26 36 57 52 1846 58.33} 1.7
6d " lifem2-ih5 24 30 67 5 2500/ 123.33 1791
6d ifid-bhl 27 44 ) €2.596 55.09
6d - Jile-bb2 28 36} 28.57
{ed {if-im2-6h3 18 26 18 4444 46.15
64 {ifjm2-bhd 2l 32 o4 s31 $2.38 100.00 -17.19
{jf-im2-bbS 26 38 70 £ 46,15 84.21 ~11.43
{mean: 2237 3108 £0.71 48.39] 40.82 £2.20 -10.68|
[+ SE * 0561 & 104 299 &338]  +19 4 S5.13 322
B = 0 40 32 13 40 31 ‘A

Rdaavcbodymzssm the differences of body mmsses measured on days 1 and 7, 7 and 14, 14 and 21,

Wy,cwmxdaspmmmdbodymamm on days 1, 7 and 14, respectively.
Mean: arrithmetic mean

+ SE = 3 Standayd Error

Empty boxes: animals wsed foc clinical 12boratocy examinationg



Offspring on iron deficient diet, treated with Aktiferrin

Tabk 7c

Wentificstion]  Individual Body mass (g} Relative body mass gain (36)
number marking Treslment ” Tresiment
of the Dy | Dy | Day | Dwy Dsys Deys Days
boxes offspring | 7 14 2! 1.7 7-14 1421
Sa beml-3-ihl 24 40 76 66.67 90.00
Sa benl-3-i2 30 53 50 131 7651 69.81 43.36
Sa b l-3-fhd 30 48 & 60.00] 79.17
5a bl -3-iht 28 51 87 8214 70.59
Sz 13 25 45 8 17 7308 g0} 42,68
S5u bm1-3-bh! 2 40 ki . 8182 95,00
S ben 1-3-bh2 18 33 65 103 333 96.97 61.54
58 {bm ]-3-th3 4 43 83 122 7917 §1.67 43.53]
Sa ¢ o l-3-bhd - 24 42 80 113 7300 90.48 48,75
Sa . . {tmle3-bhS 23 42 8 118 63.004 95.24 43.50
158 v Tom Al 23
A5k o femld.ghd 20 i 70001
R T B By 42 £8.001 ...
b ben1-4-{hd 18 29 6L11
b benl-4-ih3 19 32 6342
5b ben1-4-khl 20 33 3 103 63.00 136.36 3974
55 tenl-4-bhd 4 39 15 62, 9231
5o bn}-4-bh3 20 35 18,
5b o 1.4-bhid 20 31 55.00
5t bn1-4-bhS 19 39 7] 120 10536 8462 §6.67
'~ om &4 AN
5w bn1-4-bh5 13 33 12 129 J£0 oae N
Sc ben2-3-4ht 25 43 92.00
Sc bead-3-4h2 18 38 ke 100.00 100.00
Sc bem3-3-h3 20
Sc bm2-3-jh4 28 54 95 133 9286 75.931. 40.00
5c ben-34hS 19
{5 brn2-3-bhi 17 13 94.12 :
A% bm2-3-th2 13 38 s 108 11517 91.37 44.00
5c ben2-3.bh) 19 36 0 8947 94.44
15¢ - Jtm2-3-bhd 17 30 . 7647
Se. ben2-3-bhS 1$ 251 55 90! . 93.3) 89.66 6364
) ben2-4-fh! 18 37 0 101} 105.56 £9.191 44229
- §5d " o 17 22| &4 100 £3.24 100.00 5625
$3 . r._,_q:iia 0 3 T1 £5.00 91.89
<3 “|ban24-jhrd 18} 36 0 100.00 94.44
5d 18 36 (73 97 100.00 $3.33 46.97
5d ben2+4-bhl 24 45 S - 91.67 £4.78
sd bem2-4-bh - 25 42 68.00
34 2-4-bh3 20 .
&_sg fory2-4-bbd 33 1
sd forn2-4-bbS 25 A9 93 1261 95.00 5.80 3548
{mean: 2137 38.53)  7583] 112.M4] $1.39 91.16 4820
B SE % 0.68] + 1.16] & 1.95] & 3.42 x 24 * 275 £ 243
= 30} 35 25 15 335 28 15

Relative body mass gain: the di

Mean: arrithmetic mean

4. SE = 2 Standard Evvar

Empty boxes: oninals used for clinical labosatary oxaminations

flerences of body masses measured on days 1 and 7, 7 and 14, 14 and 21,

respectively, expressed as pereentages of body masses measared on days §, 7and 14, respectively.



Table 7¢

Offspring on iron deficient diel, treated with Aktiferrin

Kentificstion]  Indevidual Body mass (g) " Relative body mss gain (%)
number mxking Trestment ' Treslment
of of the Doy | Dy | Dy | Dy | Dup Deys Days
bone: | offspring { 1 14 21 1-7 714 14-21
Sa ben1-3-hl 2 40 76 65.67 90.00
[ brml-3-h2 30 53 S0 13! 76.67 69.81 45,%
Sa bml-3-f3 301 8 6 60.00 79.17
Sa bm - 51 87 8214 70.59
52 .3-4hS 26 45 8 117 73.08 gl 42,68
5e b 1-3-bhl 22 40 73 . 8152 95.00
Sa ben1-3-bh2 18 33 65 105 ‘8333 96.91 61.54
Sa bm1-3-bh3 4 43 85 122 79.13 91,61 41,53
Sa b 1.3-5hd 24 42 80/ 119 1500 9048 48.73
5 b -3-bhS 25 42/ 8] 118 68.004 9524} 43.50
5b 14t 25 >
. __lbml 20 34 - 2000
5b Thenldh3 B 42 S Y
$b b 1-4-1hd 13 29! _6L1} i
$b benn§A-{hS 19 32 68.42 \
5b benl-d-bhl 20 13 i 109 _65.00] 13636) 3914
5b benl-4-bh3 24 39 75 61 9231
$b b }-4-bh3 20 35 75.001
5b bn 1 4-bhd 31 _ 55.00 v
5b ben1-4-bhS 19 39 7 120]  -10826 84.62 86.67
= Y ey T v AN
53— ben1-4-bhS 19 39 2y N 1V-e0) oems I
S5c ben2-3-{hl 325 48 ’ 92.00
Sc bead-3-{h2 18 36 n "~ 100.00 100.00
5 bend-34h3 | 20 ‘
Sc bm2-3-fhd 23 54 9% 133 . 9286 7591 40.00
S5c bea2-3-fhS 19 \
5o bra2-3-bh! 11 33 94.12
So ben2-3-bh2. - 18 38| 5 108l . TiLtT] 97137 44.00]
Sc bm2-3bhl | 19 36! 70 T 8941 _S444
¢ ben2-3-bbd 17 30 7647
S b2 -3-bhS 15 29| ss 90, 93.3) 89.66 63.64
54 ben2-4-ih} 13 1) 70 101 105.56 _89.181 4429
5a br2-44hd 17 321 64 100f 83 100.001 5625
38 24+ 20, 37 7 85.00 91.89
sd b2 4-jhd 18 36 70 100,00 94.44
d bmaA-jh3 18 3¢ & 97 100.00 8333 4697
4 ben2-4-bhl 2 46 85 91.67} 24.78
54 bea2-4-bh2 25 42 68.00 x
34 —4-bh3 20
5d —4-bbd 33
sd —4-bhS 25 49 93 126/ 9600 £9.20 3548
ovean: 21371 38831 7583] 112.34f $1.39 91.16
SE % 068] & 1.16] & 1.95] 4 342 + 2.66 + 2.9 % 243
- 40 35 25 1s{ 3$ S 15

Relative body mass gain: the differences of body masses measured on days 1 and 7. 7 and 14, 14 and 21,
respectively, expressed as percentages of body masses rocasared on days 1, 7 and 14, respectively.

Meon: arrithmetic mean ’ ‘

4: SE = 2 Standard Error

Empty boxes: onimals used for clinical labosatary examinatioas
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Table 7f
Offspring on iron deficient diet, treated with Granulatum Il
Identification] Individual Body mess (g) Relative body mass gain %)
number marking Trestment Treatment
of of the Day Day Day Dey Days Days
boxes offspeing i 1 14 21 {-7 7-14 tliy;l
2a joed4hl 2] )
2a jmd<h2 20 32 60.00
2a {m-{h3 25 40 £0.00
2a {imdild 291 44 Z 5172 63.18
22 jmé<hS 22 27 nn
2 im4-bhl 2 13 . 43,48
2a P 26
22 wad-bh3 2 37 CS41
2 o 27 45 % . 6667 63,89
28 - 28 19 3929 ,
2b~ . {benidhl 28 4 0 122 57.14 5909 7429
b - foaii-{he 25 42 68 €8.00 61.90
1b SeAYh3 27 42 7 1S $$.84 £9,05 6197
7 Towighd -1 — 24} 34} ———53 Y TY ] N X
2b - “jbmi-dhS 20 Fel 47 9] . 35.00 07 o574
2b {bini-bhl 30 48 T £0.00
F1) fom-bh? 20 32 s\ €0.00 038
25 {om1-ten3 22 39 71.27
b fom 1-bhd 24 3% 63 109 62.50 £1.54 72.02]
2b !bm_-;g 20
2o ben2-ih1 20 32 ] 60,00
2c bm2-jh2 23 \
2c ben2-h3 2 33 75 107] 7273 97,37 4267
2¢ bam2 - 21 36 65 71.43 80,56
2¢ bm2-jhS 24
2% bm2-bh1 21 32 6L %6 5238 9118 54.84
2 bm2-bh2 20 ~
2 ben2-bh3 22 36 6.54
2 16 3 75.00
Re bn2-bhs 22 40 7 81,82 £5.00
24 {bm3-ihl 22 43 s 95,45 $1.40 25.64
24 Joet3 17 3 ) 00| o412 93.54 ,5%
24 {ben3dhl - 23 . 42/ 75 82.6] 78,57 Tt
24 b3l 20 1 2 78 5500 67.74 50,00
124 beu3«fhS 2
24 toy3-bh 2 37 63! 93 76.19 83.78 3971
2 al-bh2 9 35 64 £8 8421 82.36] 375
24 ben3-bi3 20 27 49 35.00 $1.43]
ud bm3-bh4 2 37 &5 o] . .19 1563 33.85
24 bend-bhS 2 %] k1l 104.75 7907
mean: 2289] 3657 66.12] 16183 6141 7484 55,464
1 SE T & 0350 + 104] & 2301 & 437 % 3.16 + 2908 & 6.74
= 40 33 2 12] 33 2 1

Relative body mass gals: the differenccs of body messes measurcd oo days 1 and 7, 7 and 14, 14 uad 21,

respectively, expressed as peroeatages of body masses measured on days 1, 7 and 14, respectively. -
Mean: arrithmetic mean

# SE =& Standard Erroc

Empty boxes: animals used for clinical taboratory cxaminations



Tablke 7g
Offspring on iren deficient diet, treated with DHS
Trestroent Trestment
Dey Day Day Dey Days Days Days
1 7 14 21 1.7 7-14 14.2|
32 7 103 T’ £0.70
3 §1 93 - 70.00 £2.35
24 45 82 . §1.50 2121
22 32 4545
19 3s &9 120 - 2421 91.14 7391
18} 30 1 66.67
20 36 80 9444
18 » _ 6L11
A 35 64 115 105,88} 8186 1969
19 31 58! 103 6116 90.32 74.58]
2035 63 W09] 7500 2371 6169
19 s [ 103] 84| TerAa3 5373
18}
15 2% A
20} 33 62 £5.00 $7.88
20] 33 64 o8 ' 6500 93.94 4344
17 30 F6.47
1 31 nn
2y
30} S8 9133
17 M 63 100.00 8529
15 38| 61 991 100.00} 763 4136
26 3 80! \ 84.62‘ 66.67
A8 37 64 105.56 g7X7)
21 45 6 104 11429}~ 68.89
2 46 76 11 103.08 6522
19
23 2 7] 108 3161 €9.08]
2 18 63 93 .17 97.14
19 30 57.83
36 $0.00 -1
3l 36 63 50 7143 7500 42.86
P 48 X . Th 72921 -
19 33 63 101 73.68] 90911 6032
19 36 8 X 1222 S4.84
24 42 i 75.00 85,711

14 jm3-bhi 2 23 4SS ,

14 jm3-thS 18 32 57 96 71.78. 7813 6342
oeeans 21,23 3714 71981 104331 7940 $1.23 $£.34
4SE_ x072] = (A1} x242] #1345 312 £222 £ 4.2
- €0 38 25 15 s 25 13

Relative body mass gain: the diffcrences of
uspccﬁvdy.caqxusdumnmgﬁotbody

Mean: arrithmetic mean
4+ SE = 4 Standard Exroe
Empty boxes: animals used for clinical laborstary examinations

body masses measwred on days 1 and 7, 7 and 14, 14 md 21,
masses measarod oa days §, 7 and 14, respectivedy.

~ g'nv



hanges In clinical laboratory parameters of iron deficlent rat pups during Irol

3,'

TR

Valuas measured on day 14 of treatmeng

Table 9

1 repletion by different humic acld preparation

e e et

&/
S

AR

n' v SRS
;f%gég PAEYE e (Rt R e s SE
Correl 5.09] & 0,10] 11.09] # 0.11] 33.67|  0.50 ¢s.60] | 2 0.52] 692,701 & 633] 6180] & 1.36] 7092] & 1.41] ®3.46] & 2.67) 94.09) & 2.94) 407 4 0.24] 12.15] 4 0.41] 3337 2 0.47
),.»\b\mad 199 4 0.15] 376! & 0.34] 11.80] & 1.16] 3%.601 & LT 789.80] £ 74.431213.80]4 14.89] £.985] % 246 l7JP.SOl 2 27418 &13) & 2.04 1401 4 0.13] 13.07] & 0,551 31.63{ + 0.93
. e o a0 t son Yy o
PV aoo aao; aos) asa io.af a o aaal
VS rerin | 400] & 006] 12.31] & 0.13] 308 # 059 710 4 170060l s 3042] s6t0l & 471 0861 4 406| $ECU £ 645 2350 4 012 240 4 00| 2A9| ¢ 035 9077 4 026
[y e 17 At . s0a P
ann ass POV FV.V.N An aad Ao adndy -‘-"-‘3-’-‘-‘ Fy-v
DHS 446 & 008! 10.69] # 0.20; 32.30} # 0.7 717014 0.70] 653501 & 30.64] 83301 & 297 30361 + 2.82) 10.9i] # 3,72 L34S] & 4.80]  3.05| + o;zj 14191 + 0.32] 33.50! & 0.48
Py .. . ore s L aes .0 ®
Driod ans and adl) ool - o8 o a py-v! asn
Pusp mation | 4711 & 0.08] 938) & 048 30.04] £ 1.30] 6330f + 2.20/702.60] 4 40.841334.1012 12:13] 2699) + 339 49.63 £ 4301 3271 4 696 331] + 0.29] 20.04] x 0.86] 31.38] £ 033
- PPYy '™ T eee L e ade . PP see
. PP and add PV.v.% o L a an L0
Gaagn il | 4301 & 013l “sa9] 2 0.54] 2182] « 148] 7400 & 1.83] ¢0480] & 42.3211894015 15.04] 1459 2 370]109.74] 2 104S] 1849) & 4.48] 33| 4 0.97] {7.43] 4 0.70] 29.89) + 0.43
e " . 1) [
aa 4;5. s aan ann an £ ‘ ang - 'Az.u; .
Foam 1. o] 2 009] 925] £ 0.57] 19.70{ + 1.70] €0.90] 4 269 710.80] + 43.351129.801+ 12.43] 22.70] + 3.60]137.64] £ 24.13] 2937] + 6.1 3.86] £ 0.44] 19.27] £ 093] 31.47| & 0.64
. p<005¢omparedwcontmlsmday 14 a p<0050mnparedtomeunmtedgrouponday 14
*o; p<001 - aa:p<0.01 -
ses: p<0.001 - . - asa;p <0.001 - “ -

-,
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Changes in the Red Blood Cell Count
in iron deficient rat pups during iron repletion
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Fig.5
Changes in the White Blood Cell Count
of iron deficient rat pups during iron repletion
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Changes in the haemoglobin concentration |
of iron deficient rat pups during iron repletion
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Changes in the haematocrit value
of iron deficient rat pups during iron repletion
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Changes in the MCYV value
of iron deficient rat pups during iron repletion
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Changes in MCH value
in fron deﬁcient rat pups during iron repletion
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Changes in the Serum Iron Concentration
in iron deficient rat pups during iron repletion
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* Changes in the Total Iron Binding ,Capgciw
in iron deficlent rat pups ‘during iron repletion
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.. Changes in transfemn safturation in iron
deﬁcxent rat pups during iron repletion
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‘Changes of the zinc-protoporphyrin/hem ratxo in
iron: deﬁcient rat pups during iron repletion

-

—o—=Control ;
i - a- Aktiferrin

—o-DHS

—+=- GranlL
. —%- GrandIL.
| —+—Driedprep. .|
+ ==0—No treatm.

Fig. 14




PR

Serum ASAT activity after 21 day iron
repletion in iron deficient rat pups

Fig. 15

Serum triglyceride concetration after 21 .

day iron repletion in iron deficient rat pups
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